Physiologically relevant metabolites of quercetin have no effect on adhesion molecule or chemokine expression in human vascular smooth muscle cells.
Dietary flavonoids have been shown to have a number of anti-inflammatory properties, including decreasing the expression of adhesion molecules. Flavonoids however, are metabolised during absorption and the forms reaching the systemic circulation are glucuronidated, sulfated and methylated. Most previous studies of the effects of flavonoids have used the parent compounds rather than the metabolites found in blood plasma and we have recently shown that metabolites of quercetin can retain some of the anti-inflammatory properties of the parent aglycone when used to treat human umbilical endothelial cells (HUVEC). Using both physiologically achievable (2 microM) and supraphysiological (10 microM) concentrations, we investigated the ability of quercetin and its predominant human metabolites to attenuate the expression of vascular cell adhesion molecule-1 (VCAM-1), intercellular adhesion molecule-1 (ICAM-1) and monocyte chemoattractant protein-1 (MCP-1) in human umbilical artery smooth muscle cells (HUASMC) activated by tumor necrosis factor-alpha (TNFalpha). Quercetin was able to reduce TNFalpha-induced upregulation of VCAM-1, ICAM-1 and MCP-1 at both the protein and transcript (mRNA) level in HUASMC. However the quercetin metabolites, quercetin 3'-sulfate, quercetin 3-glucuronide and 3'-methylquercetin 3-glucuronide, had no effect on TNFalpha-induced up regulation of adhesion molecule or chemokine expression, at either concentration tested. These data do not support the notion that the vascular anti-inflammatory effects of quercetin consumption are mediated through effects on smooth muscle cells.